Developmental changes in the mRNA levels of IGF-I and its related genes in the reproductive organs of Japanese quail (Coturnix coturnix japonica).
Summary Insulin-like growth factor-I (IGF-I) is involved in the regulation of growth and differentiation of a variety of vertebrate tissues. The biological actions of IGF-I are mediated mainly by the IGF-I receptor (IGF-IR) and partly by the insulin receptor (IR) and modulated by IGF binding proteins (IGFBP). We conducted studies designed to clarify the possible roles of IGF system in the development of the avian reproductive organs. We cloned cDNAs of IGF-I, IGF-IR, IR and IGFBP-2 of Japanese quail and simultaneously measured the expression of these genes in the quail liver, testis and oviduct at different ages using a lysate RNase protection assay. Hepatic IGF-I mRNA levels increased rapidly and remained elevated during the rapid-growing period, which coincided with the period of rapid increase in testicular weight. IGF-I mRNA was detected at each stage of developing testis examined. Its level was high at the early stage and decreased with age. IGFBP-2 mRNA in testis exhibited a similar expression pattern to that of IGF-I, whereas a divergence in IGF-I and IGF-IR gene expression was observed. Both IGF-IR and IR mRNAs increased when the testis grew rapidly and decreased when sexual maturation was almost completed. These results suggest that IGF-I may serve as an autocrine/paracrine regulator as well as an endocrine regulator in the testicular development and function of Japanese quail. In the oviduct, IGF-I, IGF-IR, IR and IGFBP-2 mRNAs were also developmentally regulated. A rapid growth of the oviduct was accompanied by a significant increase in the level of IGF-I mRNA. The expression of genes encoding IGF-IR, IR and IGFBP-2 in the oviduct exhibited a similar developmental change to that of IGF-I. These results suggest that IGF-I mainly works in an autocrine and/or paracrine manner in the oviduct during the development of this organ. The findings of the present study provide further evidence of an important role for IGF system in the development and function of the avian reproductive system.